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JACK A. JAMES
CONSULTING GEOLOGIST

TELEPHONE: GILBERT 5-O566 211 BELLAIR ROAD
RIDGEWOOD, NEW JERSEY

December 20, 1962

Mr, C. O. Ensign, Jr.
Copper Range Company
White Pine, Michigan

Dear Chet:

I submit herewith my report of the structural
investigation at the Ore Knob Mine, Ashe County, North
Carolina,

The available data, as I 1nterpret them, did
not reveal the structural contrel for ore at Ore Knob,
but it did illuminate the geologic setting of the
deposit. The sulphide mineralization is an epigenetic
feature distributed in response to local forces. The
ground preparation created by these forces is more
likely to continue downward than laterally. The
predominant component. of force acted vertically, or
nearly so, and the component acting laterally was
dissipated in the foliation of the country rock.

The structures of response merge laterally into the
gneissosity, but they can be expected to have contlnulty
downward, :

The causative geologic event for the
structural development and the sulphide emplacement
is not exhibited in the geology evident in the vicinity
of Ore Knob. The geophysical reflections, especially
magnetics, measured there may permit speculation on
a causative event.

The main vein exists beyond the boundaries
of the ore shoot, but wlthout the benefit of sulphide
concentration in a keel area the standards for ore
will be difficult to meet. This study failed to define
a reason or .control for the concentration of sulphides
in the keel area and does not predzct the existence of
another,

Respectfully s

éjc/ 2

Jack A. James




ORE KNOB MINE

Structufal Anélysis

An analysis oflthe structural information
assembled by the geological staff at Ore Knob failed
to reveal the structural control for the emplacement
of the sulphide mineralization, and consequently,
no additional sites can be indicated as especially
favorable for ore mineralization. The information
reviewed does provide reasonable evidence for some
conclusions.as to the structural setting of the
deposit, but unfortunately, none of the conclusions
can be traﬁsléted into pinpoint targets to be tested
for ore..

The geology of the ore body, as mined, has
been recorded with considerable attention to economic
mineralization. The adjacent geologic elements have
béen recorded with less assiduity. Tﬁe opportunity
to recover the latter information is gone with the
disposal of core from the hanging and foot walls, and
is lost in the inaccessibility of the ming workings;

The 6re-bearing'sfructure is identified
essentially by the presence of sulphide mineralization.

Where, and if, the structure is not so mineralized. it




Panirt N

is doubtful that it would be or has been recognized
either in the outcrop or in drill core. The raw
material for a structural study is the distribution
of sulphide mineralization.

Observations of structural featu;es recorded
by the geological staff were compiled by Mr. Ben
Morgan on vertical sections that accompany this
report. The observations were~brought together from
notations on sections, plans, drillhole logs, and
sketches of walls and facés in the workings. The
compilation which was made on sections at each 100
feet from 00 through 3000W shows

a) the attitude of regional gneissosity,
b) slips in the hanging wall that dip NW,
c) slips at depth in the westernmost sections

that intersect the line of section at a

low angle,

" d) that the regional gneissosity is deformed
locally at the margins of sulphide mineral-

ization and along the planes of slippage,

e) that the ore~bearing structure has been offset
by later faulting.

The distribution of sulphides is shown in
Pléte I by a series of vertical sections from 100W
through 2900W. This presentation'illustrates

a) a marked bend in the ore structure above the
keel area, ' :

b) that the dip of the ore structure decreases
at depth with the most pronounced flattening
below the keel area,




c) a multiple vein pattern at depth in the
sections west of 2100W where the keel area
disappears. '

The configuration of the footwall of the ore
structure was reconstructed to test its relationship
to the position of the ore shoot. This configuration

is illustrated by contours in Plate II. The reference

plane is parallel to the base line at'the property,

i.e., N 602 E; it dips SE and migrates 35 feet per

100 feet of vertical depth; it passes through the
baseline at elevation 2600, The contour values are

the distance.from the reference plane to the footwall.,
Where the figures are positive, the ore structure is
southeast of the reference plane, and where the figures
are negative, the ore structure lies northwest of . the
plane. The presentation in Plate II shows

a) a nearly horizontal axis bf bend in the ore
structure above the keel area,

b) a coincidence of position for the base of
the. ore shoot and the pronounced flattening
of dip on the ore structure,

c) an intérruption of the axis of bend from
section 00 to 1000W, :

d) the rake of the ore shoot and that it crosses
the folding pattern on the ore structure
where the axis of bend is interrupted,

e) minor folding that is oriented in the direction
of the rake of the ore shoot, but at a
steeper angle.

The points outlined above include all the




s &ructural elements recognized by the review and
cesompilations. The absence of a datum or reference
p—X ane for unravéling the structural history is a
s «s2vere deterrent to a structural analysis.

The ore structures at Ore Knob are local
f «=atures that have been imposed upon the_ regiona.l
m e tamorphism. They align with the structural grain
o =f the metamorphic¢ background and weakly contrast
with it; they dissipate strength as formal features
b v sepa;rating into multiple planes and laterally
m erge into the pre-existant gneissosify. The
s malphide mineralization distributed along the ore
s tructure is epigenetic.

The weak and local structures at Ore Knob
c ontrast markedly with the strong through-going
s tfuctures produced by the Appalachian orogeny, and
t e stress. that produced them surely.contrash just
as markédly with the stress of the orogeny. The
o rogeny was overwhelming of a large ‘rc.>ck mass, but
t=Te stress at Ore Knob was of sufficient magnitude
o»nnly locally to induce reliéf by rupture. The
s tress active at Ore Knob need not be associated with
t=he Appalachian orogeny.

It is generally conc_eded that the forces

o £ the orogeny were compressional from the SE toward




the NW, non-rotational, and supplemented by a
significant gravitational force acting vertically.
A strong structural grain was developed. It is not
surprising that local forces active at.Ore.Knob
would be resolved along the same directions, as
indeed, they were.

The problem is to correlate the reaction
that produced the ore structures to a causative
geologic_event, and preferrably, to an event that
also can account for the sulphide emplacement. An
examination of the gross geologic features in the
vicinity of Ore Knob fails to reveal reasonable
'tangible evidencé of such an event. Geophysicél
evidence, however, may provide an intangible clue.

An anomalous magnetic pattern is situated
some 1000 feet southeast of the outcrop of the.ore
structure. Although this feature probably does not
reflect sulphide mineralization, it may reflect a
geologic event related to that mineralization,

If we speculate on the possibility of a
basic intrusive, say gabbroic in kind, many of the
aspects of the setting at Ore Knob can be rationalized
rather easily. A small intrusive would be expected
to gain access along the structural grain and to

assume a tongue or sill-like shape. The anomalous




magnetic pattern conforms to the structural grain.

The forces produced by a small intrusive
would have a large component acting vertically; they
would be focused into a zone of maximum intensity
upward from the intrusive, and the intensity would
diminish laterally. Relief of the stresses would form
splay structures upward that would fade or merge
laterally into the gneissosity. Such a speculation
fits the circumstances at Ore Knob.

Sulpﬁide mineralization associated with
basic intfusives is_a common geologic phenomenon; and
the apparent lack of an alteration halo to such mineral-
ization, especially in a high grade metamorphic back-
~ground, is not uncommon. No unusual circumstances
.are demanded by this speculation to rationalize the
Ore Knob occurrence.

The actual existence of a basic intrusive
at depth southeast of Ore Knob is not verified by
the eyident geology. The possibility is permitted by
the geology, and it may be permitted also by the:
.geophysical evidence. The magnetic data should be
processed to check this.point.

The evidence of this structural analysis is
not definitive to the search for additional ore at

Ore Knob, but it does emphasize some probablilities.




The ore structures at Ore Knob are loéal phenomena,

and the forces responsible for them 1ikely were -
applied locally at depth. They dissipate strength
laterally and merge into thé gneissosity, but they

are likely to continue as formal structures downward
toward the source of deforming forces., The distribution
of sﬁlphide mineralization is apt to conform to the
formal structures, and thus, to have continuit&
downward rather than lateraily.

The keel area yieided a lxge part of the
tonnage takeh at Ore Knob. This analysis fails to
define a reason or control for the concentration of
sulphides in the keel area, and consequently, does
not predict the existence of another., The main vein
exists beyond the boundaries of the ore shoot,.and it
is mineralized, but without the benefit of sulphide
concentration in a keel area the standards for ofe_
will be difficult to meet,

The Qoncept sfeculated'upon in this report
perhaps is of limited value in the search for additional
ore at Ore Knob; but the concept may be of considerable
value as a working hypothesis in the search for another
Ore Knob. The mathematical processing of magnetic
datalat Ore Knob could change the status of the condept

from permissive to probable;




The application of forces locally speaks
itself for.thg repbtition of these circumstances at
other locales. If these forces are created by iﬁtrusives
basic in kind and their presence at depth can be
detected by magnetic methods, then a workable technique
is availaﬂle for that important first step of selecting
from the region the specific locales for further
exploration attention. Induced polarization methods
used at Ore Knob reSpondéd clearly to the sulphide
deposit, and.IP in this region should give a reasonable
check for sulphide mineralization in sufficient volume
to be a potential ore deposit to a depth below the
surface in the order of 1500 feet, Wﬂere sulphides
are suggested by IP, geochemistry may add a significant
clue to the preéehce of valuable metals in the
sulphides.

This analysis identifies the Ore Knob deposit
as an epigehetic feature that is locally impbsed on a
background of high grade metamorphic effects, and
which has a better probability for continuity downward
than 1ate:élly._ It permits speculation on the geologic
event that may be the parent for Ore Knob, and hints
at a working hypothesis that may be valuable in exploring
this geologic province for other deposits similar to

Ore Knob.
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~ JACK A. JAMES
" CONSULTING GEOLOGIST

TELEPHONE: GILBERT 5-0566 211 BELLAIR ROAD
RIDGEWOOD, NEW JERSEY

December 20, 1962

M., €, O, FEnsigm, J0.
Copper Range Coupany
Uhite Ping, MNichigan

Deay Chati

S 1 submit h@rowi%h oy rcport af the strustural
'anvaatzgakinn at tho Oro EKnob Nine, Ashe cwuney, Nozrth
Qarol iﬂ B

_ The available dato, as I interprot them, d4id
not reveal ¢he struetural eoont¥sl for ore at Ore HKnob,
- but 1t did 11lluminato the geologio setding of the
doposit. The sulphideo minoraiization is an apigonotic
Peatuss distriboded in response to looal fovces, The
ground pyeparation oreated by Shose forces i3 woro
1ikely to continuo downwassd ¢than latorally. The
prodominant oomponend of foreoe avted verticaliy, or
nonely =0, and the componsnt seting laberally was
dissipated in thoe folistion of the country roolk,
The structures of rosponso nerge iaterally into the
gnaiaggzéey. bzt thoy gan bs expeated to have continuity
downw '

' Tho causative goologle ovent fogx the
- gtruotural devolopaent and tho sulphide emplacosont
13 not pxhibited in the zeology ovident in tho vicinity
of Opro fnob. The geophysical reflectiona, espeotaliy
maguutiea. mbasurad there may parmit apeculatian on
a osusativa ovend., -

. The main vein axis%a boyond the boundaries
6f the ore shoet, but withous the benefit of sulphide
concontration in 2 keoei aroa the standards for ore
will be diffieult ¢o moet, This atudy falled %o define
8 ronson or sontrol for tho concmmiration of pulphides
in zg:rkaal ayos and dnas ao% prodiot ﬁhe exiataﬁec of
ang 6

ask A, Jamos




ONR KNOB MENE
Struotursl Anelysia

An znalysis of the structural information
aéanmblad by $ho_gau&agaéal stéff at Ore Knob failsed
to reveal the strunturax_ganﬁrﬂi for tha emplacanont
| of ﬁha*sulphide_minéraliﬁhtiang aqd5canﬂaqaan§1y,
ne -@mmmmm ‘ean be indioated as asposlaliy
-fevéréhié for ore minn:aliﬁﬁtioﬁ‘ The informasion
sh#iaﬁad.dOﬁa-pfﬂvidﬁ rgaseﬁahla-ﬁﬁiﬂﬁnaé for some
c§na1aa£nhs as 4o the styuniurald éaﬁﬁiﬁg @$~tﬁ¢
--dapa%if-'bnﬂ'uﬁinrgvnataiy;=sano.gf ¢b@-carciuﬁinng
nan be transiated into pinra:n* sarsets to bo tas*ed
for ore. | | | " |

 The geslogy of the ore body, a@ wined, hag
béﬁa'rsaﬁrﬁe& with consilderablo attaﬂt*er'tbiwﬂéﬁém&é
Iminaraliaatéen. Tha adaaaant ceeio*i# slérents ha”e
_'boun reeorﬁmd w&th Aess aasiﬁuity. a uppbrtun&ty=
'to raﬁevar the lnttar infbrmatien ié zens wath tbq
 dispoaal of acra fram the hangiﬂg and raat &azls, ang
ia 1#&& in the ianeeeasibiliuy of the mlna werkiﬁgs-

The urawbearing struoture is AQantifaad
aaaantially by ‘the presonce af auiphide msnsraltzatzan.
Whove, . and if, the aﬁrnaﬁuwe in n## 8@ minaraliaed. lt




is ﬂnubtrul.Eﬁaﬁ_it would be or has been recogniased
sither in the outoraep 9? &&_&&§;1'oqr». The raw.
materiai Tor a structural study is the distribution
of sulphide m&n&raazzaa&ona |
Gbs&rvatians or sernQEural foaturds racorded
by tho. geological seaff w&re aamp&leﬂ by Er.'ﬂen
Marm\n v vertical aaet&tms that amamm'zy this
ropore, Tha abaar#atzana were brought tqgnthat frem
nagasigns-cntsgqﬁiana, plans, deilliliels logs, and
ﬂkaﬁeha§'u§‘wmxxa'aﬂd fuges in the wevktﬁgﬁ. The
aoﬁpilntﬁﬁﬁfwﬁgﬁhzwﬁﬂ medo oh geotiecng aﬁ-@a&ﬁ.iﬁﬁ
f#éﬁ #rﬁm-ﬁb'%hmaugh*aaeﬂwighgwa
Al the attitudo of reglonal gnelssasity,
a} ﬁliﬁﬁ &n ﬁhﬁ h&nging well that adp EW,
o) m&iipﬁ &t éapth in thn westernnost aeezinrs

hut invv;aeak hhn 1in¢ af snstiea at a
low angle.

"aﬁ 'ghﬁt %hn,regianul gnaﬁaaasiay ig éa?ar&aé
_.3esally &t the agrginy of suiphide. minerale
T4 _aﬂg?th@ piénes of siipp&ge,

& orpebearing sernoénre haa been eftaet{
¥ '-'faul‘bi&go '

Ths-ﬁiatriuuﬂiau ¢f~sulphides7is shown in,

Flate Z by a sariaa of vartie&l aansiona frem 1@05
ehxauea 33003. Thia praswn&aﬁiau 11luatrataa

a)' & =aPked bend in khn oLy atrncﬁure abova the
kﬁ‘@i W@ﬁ;

b} thn# #ha d&p of gthe ore a%ﬁuaturn doorecsas -
Cad. depbn with the most pronounted. rlaaﬁauxug
baxaw tﬁﬂ kool areas,




5 m!‘;ﬂﬂurhﬁicn
duP ia-?l&%q=zl.

Plssas 3 ol ¢p the bays

8 pavaly
i_;:'@n k] 60"’ B3

Thn *oTarangg

dne ap a4y, Prapory,
P $£.and-m#g§aiaﬁfa

atuag arg
Bre AL34any, Ppom . g,

P A moinotiaion ot pogss
B9 ary grans 1 Gy
7Y 448 o 403 oro s

_ 3 h#'-;a##?a'-'-#ﬁ?bwi from
Seetion On taf&ﬁﬂﬁﬁ, AT L




ptructural olamente recognized by the Wﬂw and
owpa.la-mms, The absechos of o da.tum éw miﬁrmw
plana for unvoveling the atruc%uvaz histary &s a
Bévare dawnmt v A streotural mm!.ysun

Theée ore abtructursn ob em Kb are losal
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